The main facts about Hausdorff and packing measures and dimensions of a Borel set E are revisited, using determining set functions φα : B E !(0, ∞), where B E is the family of all balls centred on E and α is a real parameter. With mild assumptions on φα, we verify that the main density results hold, as well as the basic properties of the corresponding box dimension. 
Introduction
Hausdorff and packing measures were first intended to generalize the notions of length, area, volume etc. In his 1919 paper [4] , F. Hausdorff uses general determining functions (also called Hausdorff, gauge or constituent functions) φ : R + !R + to define the Hausdorff measure in a metric space as
Let id be the identity function, so that id α (t)=t α for all t∈R and α>0. The Hausdorff dimension of a set E is introduced as a critical exponent:
The dimension is a real number in this context, but a different choice of Φ could lead to a different notion of dimension, as pointed out by Hausdorff himself in his seminal paper. In general the dimension is a Dedekind cut in a scale of functions.
The value of H α (E) is 0 when α>dim(E), +∞ when α<dim(E). When H α (E) is non-zero and finite, its exact value is known only for very particular sets like curves of finite length or symmetric Cantor sets. As shown by A. S. Besicovitch, a finite measure μ such that μ(E)>0 may help to get estimations of H α (E), by using the μ-densities μ (B(x, ε) Then, with the same assumptions, the inequality a≤c α (E)≤b is always true.
The corresponding result for the dimension is often attributed to P. Billingsley [1]: Let μ be a finite measure such that μ(E)>0. If there exists α and β such that
Giving a sense to the above formulas after exchanging lim inf and lim sup is possible, at the condition of introducing new notions of measure and dimension. Using the scale Φ={id α :α>0}, this was done in [12] for the dimension and in [11] and [9] for the measures, by introducing the packing measures and dimension. In the present paper we will give a detailed account of these notions, in a more general framework. The above density results have been extended to functions φ : (0, ∞)!(0, ∞) which are increasing, continuous at 0, and such that φ(2ε)/φ(ε) is bounded [9] . More generally, φ(diam(E i )) may be replaced by φ(E i ), where φ is a specific set function: See for example [7] , where a multifractal analysis of measures uses φ(
, φ is a function defined on balls centred on the set E under analysis. This is also our point of view in the present paper.
Let D≥1 and Vol D be the D-dimensional volume in R D . For any Borel set E, let B E be the family of closed balls centred on E. In Section 2 we use functions φ : B E !(0, ∞) to define covering and packing Borel measures H φ and p φ . We get corresponding results involving the μ-densities and prove the usual inequality
